Response of Broiler Chickens to Graded Levels of Untreated and Urea Treated Rice Offal by Onuh, S.O. et al.
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.8, 2015 
 
126 
Response of Broiler Chickens to Graded Levels of Untreated and 
Urea Treated Rice Offal 
 
S.O. Onuh
1*
       D.D Ortserga
1
       E.E Idogah
2
 
1.Department of Animal Husbandry, Akperan Orshi College of Agriculture, Yandev, P.M.B. 181, Gboko-Benue 
State. NIGERIA 
2.Department of Basic Sciences, Akperan Orshi College of Agriculture, Yandev, P.M.B. 181, Gboko-Benue 
State. NIGERIA 
* e-mail of corresponding author  onuhsimokoh@gmail.com 
 
Abstract 
A total of one hundred and fifty (150) day-old unsexed broiler chickens averaging 50.00 grammes were utilized 
for the purpose of accessing their response to graded levels of untreated and urea treated rice offal. These were 
randomly allocated into 5 equal groups of 30 birds in each treatment replicated 3 times with each replicate 
having 10 birds. Five (5) diets designated I (control), II, III, IV and V were formulated such that untreated rice 
offal was included at 7.5% and 15.0% (diets II and IV) while urea treated rice offal was included at 7.5% and 
15.0% (diets III and V) respectively. The results show that there were no significant differences (P>0.05) in feed 
intake, weight gain and efficiency of feed utilization among birds fed the untreated and urea treated rice offal. 
However, feed intake was lower with birds fed 15.0% urea treated rice offal than those fed untreated rice offal. 
Weight gain was better with birds fed 15.0% urea treated rice offal. Birds fed 15.0% urea treated rice offal had 
better efficiency of feed utilization than those fed either 7.5% urea treated rice offal or 15.0% untreated rice offal. 
Finally, feed cost per unit weight gain significantly (P<0.05) improved with birds fed all the diets containing 
untreated and urea treated rice offal compared with those fed the control diet. However, there were no significant 
differences (P>0.05) in feed cost per unit weight gain among birds diets containing either untreated or urea 
treated rice offal; with birds fed the diet   containing 15.0% urea treated rice offal supporting the best feed cost 
per unit weight gain. On the basis of the results obtained, it may be recommended that untreated or urea treated 
rice offal could be included at up to 15.0% of the diet of broiler chickens without any adverse effect on their 
performance. 
 
Introduction 
Nigeria has the potential to produce about 200,000 metric tonnes of rice offal from the 500,000 metric tonnes of 
rice produced annually (Wudiri, 1991). The offal, therefore, makes up about 40% of the parboiled rice and 
contains husk, bran polishing and small quantities of broken grains. In spite of its abundance, it has been 
neglected as animal feeds because it contains high level of fibre and low protein and energy (Oyawoye and 
Nelson, 1999).  
Maikano (2007) reported the proximate composition of rice offal thus; 94.42% dry matter, 5.09% 
crude protein, 30.39% crude fibre, 3.40% ether extract, 16.67% ash and 46.10% nitrogen free-extract. Several 
workers (Dafwang and Shwarmen, 1996; (Abasiekong, 1997; Awesu et al., 2002) have reported that the high 
crude fibre (30 – 44%); mainly lignin and low protein contents have resulted in reduced voluntary feed intake 
and low utilization in poultry feeding. This high fibre concentration results in poor nutrient utilization and 
consequent poor growth performance due to the presence of non-starch-polysaccharides (NSP) and phytate when 
fed to broiler chickens without any form of treatment.  
The use of rice offal to replace cereal grains in poultry diets have been studied (Dafwang and Damang, 
1995; Carew et al., 2005) and has been successful fed to broiler chickens at lower levels of inclusion (Amaefule 
et al., 2006; Onuh, 2006; Maikano, 2007; Yakubu et al., 2007) in order to reduce feed costs and increase the 
profit margin. 
Higher levels of inclusion may therefore necessitate the development of strategies to increase the value 
of this by-product in order to reduce its fibre and increase protein contents. Alkali treatments of various fibrous 
materials (Faniyi and Ologhobo, 1999) and urea treatment (Isikwenu et al., 2008; Onuh, 2011) have been 
reported to improve their nutritional qualities.    
The study reported herein was conducted to determine the response of broiler chickens to graded levels 
of untreated and urea treated rice offal. 
 
Materials and Methods 
The study was conducted in the Poultry unit of the Department of Animal Husbandry, Akperan Orshi College of 
Agriculture, Yandev-Gboko, Benue State, Nigeria.  
The rice offal, containing mainly the husk, used in the present study was collected from Rice Mill in 
Gboko, Benue State, Nigeria.  
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The urea treated rice offal was prepared according to the procedures outlined Isikwenu et al. (2008). It 
was then sun dried for 2 days. The proximate chemical composition of untreated and urea treated rice offal are 
presented in Table 1. 
A total of one hundred and fifty (150) day-old unsexed broiler chickens obtained from CHI hatchery, 
Ibadan averaging 50.00 grammes were utilized for the purpose of the study. These were randomly allocated into 
5 equal groups of 30 birds in each treatment and brooded after a two day initial stabilization period on deep litter 
system. Each treatment was replicated 3 times with each replicate having 10 birds.  
Five (5) diets designated I, II, III, IV and V were formulated for broiler chickens such that untreated 
rice offal was included at 0, 7.5% and 15.0% of diets I, II and IV respectively and these were compared with 
urea treated rice offal included at 7.5% and 15.0% of diets III and V respectively. All diets were adequately 
fortified with vitamins and minerals. The compositions of the broiler starter diets are presented in Table 2 while 
those of finishing broiler diets are presented in Table 3.    
Table 1. Proximate chemical composition of untreated and urea treated rice offal 
Constituent 
a
Untreated 
b
Treated  
Crude protein (%) 5.09 14.50 
Crude fibre (%) 30.39 25.00 
Ether extract (%) 3.40 7.37 
Ash (%) 16.67 11.52 
Sources: 
a
Maikano (2007); 
b
Yakubu et al. (2007). 
 
Table 2: Composition of broiler starter experimental diets 
 Dietary Treatments 
Ingredient I  
Control 
II  
7.5% 
UNRO 
III  
7.5% 
UTRO 
IV 15% 
UNRO 
IV 15% 
UTRO 
Maize 45.00 38.50 40.50 30.00 33.00 
Full-fat Roasted Soyabean 51.00 50.00 48.00 51.00 48.00 
Untreated Rice Offal 0.00 7.50 0.00 15.00 0.00 
Urea Treated Rice Offal 0.00 0.00 7.50 0.00 15.00 
Bone Meal 3.00 3.00 3.00 3.00 3.00 
Mineral-Vitamin Premix
+
 0.25 0.25 0.25 0.25 0.25 
DL-Methionine 0.25 0.25 0.25 0.25 0.25 
L-Lysine HCl 0.25 0.25 0.25 0.25 0.25 
Common Salt 0.25 0.25 0.25 0.25 0.25 
Total 100.00 100.00 100.00 100.00 100.00 
Calculated Analyses      
Crude Protein (%) 23.43 22.90 22.97 22.95 23.39 
Metabolizable Energy (Kcal/kg) 3213 3034 2961 2853 2706 
Crude Fibre (%) 3.71 6.68 5.33 9.73 7.05 
Methionine (%) 0.67 0.66 0.64 0.66 0.62 
Lysine (%) 1.79 1.77 1.69 1.80 1.67 
Methionine + Cystine (%) 0.93 0.92 0.88 0.92 0.86 
Feed cost/kg (₦/kg) 74.65 69.72 69.63 64.95 64.75 
UNRO = Untreated Rice Offal; UTRO = Urea Treated Rice Offal 
+
Vitamin-mineral premix provided the following vitamins and minerals per kg of diet: A 15,000 I.U; D3 3000 
I.U; E 30 I.U; K 2.5mg, B , 2.0mg; B
2
 6.0mg; B
6 
4.0mg; Niacin 40mg; B
12
 0.02mg; Pantothenic 10mg; Folic 
1.0mg; Biotin 0.08mg; Choline Cl 500mg; Antioxidant 125mg; Mn 6mg; Zn 60mg; Fe 24mg; Cu 6mg; I 1.4mg; 
Se 0.24mg; Co 0.4mg. Product of Agricultural Technologies Nigeria Ltd. Marketed by S&D Farms Abeokuta. 
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Table 3: Composition of finishing broiler experimental diets 
 Dietary Treatments 
Ingredient I  
Control 
II  
7.5% 
UNRO 
III  
7.5% 
UTRO 
IV 15% 
UNRO 
IV 15% 
UTRO 
Maize 46.00 40.50 42.50 34.00 40.00 
Full-fat Roasted Soyabean 38.00 48.00 34.00 35.00 29.00 
Untreated Rice Offal 0.00 7.50 0.00 15.00 0.00 
Urea Treated Rice Offal 0.00 0.00 7.50 0.00 15.00 
Maize Offal 6.00 6.00 6.00 6.00 6.00 
Palm Kernel Cake 6.00 6.00 6.00 6.00 6.00 
Bone Meal 3.00 3.00 3.00 3.00 3.00 
Mineral-Vitamin Premix
+
 0.25 0.25 0.25 0.25 0.25 
DL-Methionine 0.25 0.25 0.25 0.25 0.25 
L-Lysine HCl 0.25 0.25 0.25 0.25 0.25 
Common Salt 0.25 0.25 0.25 0.25 0.25 
Total 100.00 100.00 100.00 100.00 100.00 
Calculated Analyses      
Crude Protein (%) 19.88 19.06 19.13 18.54 18.10 
Metabolizable Energy (Kcal/kg) 3105 2928 2855 2749 2605 
Crude Fibre (%) 4.82 7.76 6.41 6.96 6.05 
Methionine (%) 0.61 0.60 0.58 0.59 0.54 
Lysine (%) 1.47 1.43 1.35 1.41 1.21 
Methionine + Cystine (%) 0.85 0.83 0.80 0.82 0.74 
Feed cost/kg (₦/kg) 68.84 69.86 63.76 58.94 58.64 
UNRO = Untreated Rice Offal; UTRO = Urea Treated Rice Offal 
+
Vitamin-mineral premix provided the following vitamins and minerals per kg of diet: A 15,000 I.U; D3 3000 
I.U; E 30 I.U; K 2.5mg, B , 2.0mg; B
2
 6.0mg; B
6 
4.0mg; Niacin 40mg; B
12
 0.02mg; Pantothenic 10mg; Folic 
1.0mg; Biotin 0.08mg; Choline Cl 500mg; Antioxidant 125mg; Mn 6mg; Zn 60mg; Fe 24mg; Cu 6mg; I 1.4mg; 
Se 0.24mg; Co 0.4mg. Product of Agricultural Technologies Nigeria Ltd. Marketed by S&D Farms Abeokuta. 
The birds were held on a basal diet for the first 2 days and monitored for problems that may be 
associated with hatchery defects and other sources of variations that could cause reduced performance and death 
which were independent of dietary treatments. The birds were reared according to standard procedures outlined 
by Dafwang and Ogundipe (1982). 
The birds were fed each of starter diets for 28 days and thereafter fed each of finishing diets for 21 
days. The birds in each treatment were fed weighted amounts of their group diet to appetite daily and fresh water 
was offered ad libitum throughout the period of the study while necessary prophylaxis and vaccinations for 
broilers were administered. The left over feed was collected and weighed before another days’ feeding to 
determine actual intake. The birds were weighed weekly to determine weight changes. Feed conversion ratio was 
computed by dividing daily feed intake by the corresponding weight gain. Feed cost per unit weight gain was 
computed as a product of feed conversion ratio and feed cost per kg of each diet at the time of conducting the 
study. The dietary feed cost was obtained from the market prices of the different ingredients at the time and 
locality of the study. Data on feed intake, weight gain, feed: gain ratio and feed cost per unit weight gain were 
recorded on replicate basis weekly for 49 days. 
Data on each parameter were subjected to the analysis of variance (ANOVA) for Completely 
Randomized Design (CRD) and where significant differences were indicated, the means were separated using 
Duncan’s Multiple Range Test (DMRT) according to the procedures of the Statistical Package (SPSS, 2006).  
 
Results 
The summary of results of the response of broiler chickens to graded levels of untreated and urea treated rice 
offal are presented in Table 4. 
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Table 4: Response of broiler chickens to graded levels of untreated and urea treated rice offal 
 Dietary Treatments  
Parameters I II III IV V SEM 
Average daily feed intake (g) 98.30 96.87 101.16 110.13 109.43 5.03
NS
 
Average daily weight gain (g) 43.85 44.66 43.03 46.47 49.53 2.24
NS
 
Feed conversion ratio 2.98 2.14 2.53 2.32 2.26 0.13
NS
 
Feed cost per unit weight gain (₦/gain) 213.40
b
 142.70
a
 167.70
ab
 143.02
a
 140.01
a
 9.01 
 
abc
Means followed by the same superscript in horizontal rows are not significantly different (P>0.05) from one 
another;  SEM = Standard Error of Mean. 
As the results have shown, there were no significant differences (P>0.05) in feed intake, weight gain 
and efficiency of feed utilization among birds fed the control diet, untreated and urea treated rice offal. However, 
feed intake was lower with birds fed 15.0% urea treated rice offal than their counterparts fed 15% untreated rice 
offal, but higher than those fed the control diet and 7.5% untreated and urea treated rice offal. Weight gain was 
better with birds fed 15.0% urea treated rice offal than those fed other diets. Weight gain increased by 11.47% 
when 15.0% urea treated rice offal was fed compared with birds fed the control diet. Furthermore, efficiency of 
feed utilization was best with those fed with 7.5% level of inclusion of untreated rice offal.  It was observed in 
the present study that birds fed 15.0% urea treated rice offal had better efficiency of feed utilization than those 
fed either 7.5% urea treated rice offal or 15.0% untreated rice offal. Finally, the results show that feed cost per 
unit weight gain significantly (P<0.05) improved with birds fed all the untreated and urea treated rice offal 
compared with those fed the control diet. However, there were no significant differences (P>0.05) in feed cost 
per unit weight gain among birds diets fed diets containing either untreated or urea treated rice offal; with birds 
fed the diet containing 15.0% urea treated rice offal supporting the best feed cost per unit weight gain. 
 
Discussion  
In the present study, it was observed that 15.0% untreated or urea treated rice offal increased feed intake 
compared with birds fed other diets. The result of the present study is not consistent with those of Iheukwumere 
et al. (2001) and Yakubu et al. (2007) who reported lower feed intake with birds fed urea treated rice milling 
waste when compared to those fed untreated rice milling waste. The high feed intake in the present study could 
be attributed to the effect of the urea treatment on the fibre content of rice offal. The results of feed intake in the 
present study is, however, consistent with those of Dafwang and Damang (1995) and Oyawoye and Nelson 
(1999) who variously reported that rice offal can be added at levels of 10 – 15% in broiler feeds. Weight gain at 
15.0% level of inclusion of urea treated rice offal was highest compared with birds fed diets fed other diets. The 
results of the present study is consistent with the reports of Amaefule et al. (2006) who observed that broilers fed 
urea treated rice milling wastes had significantly higher final body weight and daily weight gain than those fed 
other diets. It is known that the chicken is known to be especially sensitive to dietary energy concentration (Scott 
et al., 1982). In the present study, the energy content of the diets decreased with increasing levels of urea treated 
rice offal. Since energy intake is a productive function of feed intake, the higher feed intake of birds fed the urea 
treated rice offal in the present study could have been responsible for their higher weight gain. Improved weight 
gain of birds fed urea treated rice offal may have been due to reduced crude fibre and increased crude protein 
contents of the by-product since urea grade fertilizer contain 46% nitrogen.  
Efficiency of feed utilization in the present study of birds fed 15.0% urea treated rice offal was better 
than those fed 7.5% urea treated or 15.0% untreated rice offal. The results of the present study agrees with earlier 
reports of Abu et al. (1999) in rabbits and Iheukwumere et al. (2001) in broilers who reported an increase in 
weight gain and efficiency of feed utilization when birds were placed on diets containing urea treated rice-
milling waste. Feed cost/kg gain was highest (₦151.42/kg gain) with birds fed the control diet and least 
(₦139.87/gain) with birds fed 7.5% urea treated rice offal in the present study. The poor feed utilization of birds 
fed the 7.5% urea treated rice offal may have been responsible for their low weight gain and therefore feed cost 
per unit weight gain. 
On the basis of the results obtained, it may be recommended that untreated or urea treated rice offal 
could be included at up to 15.0% of the diet of broiler chickens without any adverse effect on their performance. 
 
References 
Abasiekong, S.F. (1997). Effects of termite culture on crude protein, fat and crude fibre contents of fibrous 
harvest residues. Bio. Resource Tech., 62; 55 – 57. 
Amaefule, K.J., Iheukwumere, F.C., Lawal, A.S and Ezekwonna, A.A. (2006). The effect of rice milling waste 
on the performance, nutrient retention, carcass and internal organ characteristics of finisher broilers. Int. 
J. Poult. Sci.., 5(1); 51 – 55. 
Awesu, J.R., Bamgbose, A.M., Oduguwa, O.O., Fanimo A.O and Oguntona, E.B.  (2002). Performance and 
nutrient utilization of cockerel finishers fed graded levels of rice milling waste. Nig. J. Anim. Prod., 29; 
Journal of Biology, Agriculture and Healthcare                                                                                                                                www.iiste.org 
ISSN 2224-3208 (Paper)  ISSN 2225-093X (Online) 
Vol.5, No.8, 2015 
 
130 
181 – 188. 
Carew, S.N., Tuleun, C.D and Yaakugh, I.D.I. (2005). The feed value of rice milling by- products in broiler 
finisher diets. J. Sustainable Trop. Agric. Res., 13; 69 – 73. 
Dafwang I.J and Shwarmen, E.B.N. (1996). Utilization of rice offal in practical rations for broilers. Nig. J. Anim. 
Prod., 23(1); 21 – 23. 
Dafwang, I.I and Damang, P. (1995). Rice offal in finishing diets for broilers. J. Anim. Prod. Res., 15 (1); 131 – 
139. 
Dafwang, I.I and Ogundipe, S.O. (1982). Brooding and rearing of chicks on deep litter. Extension Bulletin No. 
23, Poultry series No 3. Agricultural Extension, Research and Liaison Services, Ahmadu Bello 
University, Zaria, Nigeria. 29p. 
Faniyi, G. F and Ologhobo, A. D. (1999). Effects of replacing brewers’ dried grains with lye-and urea-treated 
cowpea and sorghum seed hulls in broiler diets. Trop. Ani. Prod. Investigation, 2; 69 – 82. 
Ihenkwumere, F.C., Ezekwonna, A.A., Mwoche, G.N and Obeji, C.N. (2001) Effect of treated rice milling 
wastes on nutrient metabolizability, carcass yield and internal organs weights of finisher broilers. 
Proceedings of the 6th Conference of Animal Science Association of Nigeria held at the University of 
Maiduguri, September 17
th
 –19
th
 2001. Pp 20 – 23. 
Isikwenu, J. O., Omeje, S. I., Okagbare, G and Akpodiete, O. J. (2008). Effect of replacing groundnut cake with 
urea fermented brewer’s dried grains in broiler chick’s diets. Ani. Res. Int.. 5(1): 795 – 800. 
Maikano, A. (2007).Utilization of rice offal in practical ration of broilers. The Zoologist, 5; Pp. 1 – 7. 
Onuh, S. O. (2011). The effect of replacing full-fat soybeans with urea fermented sorghum brewers’ grain in 
broiler starter diets. Ani. Prod. Res. Advances. 7(4); 282 – 285. 
Onuh, S.O. (2006). Evaluation of the performance of finishing broiler chickens fed different agro-industrial by-
products. J. Sustainable Trop. Agric. Res., 17; 113 – 115. 
Oyawoye, E.O and Nelson, F.S. (1999). Optimum level of inclusion of rice offal in the diet of young cockerels. 
Conference of Nigerian Society of Animal Production, 21
st
 – 25
th
 March 1999 held at the University of 
Ilorin, Ilorin Nigeria.  
Scott, M.L., M.C. Nesheim and R.J. Young, 1982. Nutrition of the Chicken. M.L. Scott and Associates, Ithaca. 
New York. 562 pages. 
SPSS (2006). Statistical Package for Social Sciences, Version 15.0. 
Wudiri, B.B. (1991). Production of cereal crops in Nigeria. From research to farmers’ fields. A seminar paper 
delivered to staff and students at the Plateau State College of Agriculture, Lafia. 
Yakubu, B., Adegbola., T.A., Bogoro, S and Yussuf, H.B. (2007). Effect of urea treated and untreated rice offal 
on the performance of broilers: 1. Growth performances and economy of production. J. Sustainable Dev. 
Agric. Envt., (3); 7 – 13. 
The IISTE is a pioneer in the Open-Access hosting service and academic event management.  
The aim of the firm is Accelerating Global Knowledge Sharing. 
 
More information about the firm can be found on the homepage:  
http://www.iiste.org 
 
CALL FOR JOURNAL PAPERS 
There are more than 30 peer-reviewed academic journals hosted under the hosting platform.   
Prospective authors of journals can find the submission instruction on the following 
page: http://www.iiste.org/journals/  All the journals articles are available online to the 
readers all over the world without financial, legal, or technical barriers other than those 
inseparable from gaining access to the internet itself.  Paper version of the journals is also 
available upon request of readers and authors.  
 
MORE RESOURCES 
Book publication information: http://www.iiste.org/book/ 
Academic conference: http://www.iiste.org/conference/upcoming-conferences-call-for-paper/  
 
IISTE Knowledge Sharing Partners 
EBSCO, Index Copernicus, Ulrich's Periodicals Directory, JournalTOCS, PKP Open 
Archives Harvester, Bielefeld Academic Search Engine, Elektronische Zeitschriftenbibliothek 
EZB, Open J-Gate, OCLC WorldCat, Universe Digtial Library , NewJour, Google Scholar 
 
 
